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Supporting information 

Figure S1: Recycle results of the di-amine@GO catalyst 
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Scheme 2: Proposed Reaction Mechanism of pyrazolo-pyranopyrimidine derivatives over di-
amine @GO catalyst. 



FT-IR spectrum of Compound 5a 

1H NMR spectrum of Compound 5a 
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13C NMR spectrum of Compound 5a 

  



 

 

 

                                                       FT-IR spectrum of Compound 5b 

 

 

                                                                                         1H NMR spectrum of Compound 5b 
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13C NMR spectrum of Compound 5b  



 

 

 

                                                          FT-IR spectrum of Compound 5c 

 

 

1H NMR spectrum of Compound 5c 
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13C NMR spectrum of Compound 5c   



 

FT-IR spectrum of Compound 5d 

 

                                                                                            1H NMR spectrum of Compound 5d 
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13CNMR spectrum of Compound 5d   



 

 

 

FT-IR spectrum of Compound 5e 

 

 

1H NMR spectrum of Compound 5e 
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13C NMR spectrum of Compound 5e   



 

 

 

FT-IR spectrum of Compound 5f 

 

1H NMR spectrum of Compound 5f 
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13C NMR spectrum of Compound 5f 

  



 

 

 

 

FT-IR spectrum of Compound 5g 

 

 

1H NMR spectrum of Compound 5g 
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13C NMR spectrum of Compound 5g   



 

 

FT-IR spectrum of Compound 5h 

 

 

1H NMR spectrum of Compound 5h 

4000.0 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600 380.0

62.2

65

70

75

80

85

90

95

100

105

110

116.3

cm-1

%T 

R10

3363.77
3202.98

2963.68

2519.66

1682.28 1663.34

1628.40

1571.37

1473.63 1431.06

1380.61

1306.91

1284.31

1266.26

1220.33

1173.88

1073.69

1038.97

999.06

876.24

812.63

778.28

759.90

748.66

740.72

706.84

659.74

629.05

611.98

563.24

502.84

477.95

450.07

421.29



 

 

 

13C NMR spectrum of Compound 5h 

  



 

 

 

FT-IR spectrum of Compound 5i 

 

 

 

1H NMR spectrum of Compound 5i 
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13C NMR spectrum of Compound 5i 

 

 

 

 

 


